Effects of chemotherapeutic agents for testicular cancer on rat spermatogonial stem/progenitor cells.
Spermatogonial stem cells (SSCs) are responsible for the production of spermatozoa throughout adulthood and for the recovery of spermatogenesis following exposure to cytotoxic agents. Previously, we have shown that the combined administration of bleomycin, etoposide, and cisplatin (BEP) used in the treatment of testicular cancer causes impaired spermatogenesis and reduced sperm production in the rat. However, definitive evidence about the potential impact of such chemotherapy on SSCs is still lacking. The objective of this study was to determine whether chronic exposure to BEP treatment causes adverse effects on rat SSC activity. We first investigated the effects of BEP treatment on the clonal organization of undifferentiated spermatogonia by staining whole-mount preparations of rat seminiferous tubules for GFRA1 and ZBTB16 (previously known as PLZF), 2 established markers of undifferentiated spermatogonia. We found that BEP treatment drastically reduced the number of A-aligned spermatogonia while sparing A-single and A-paired cells from the effect. Next, we determined the SSC activity following BEP exposure. Adult transgenic rats carrying EGFP expression in the germ line were treated with BEP for 9 weeks, and SSCs were quantified using spermatogonial transplantation. We found that BEP treatment significantly decreased SSC numbers, which were restored to the control level after a 9-week recovery period. These results demonstrate that BEP treatment transiently affects the activity of rat SSCs.